One of the main challenges to schedule student-development activities in a university is to avoid time conflicts that may affect participation from the students. This can be achieved by having a proper planning and scheduling of student-development activities. In this paper, we demonstrate how CompromisedAnalytic Hierarchy Process (C-AHP) and transportation model which a subset of integer programming (IP) models were utilized to schedule a set of student activities to be run by the Universiti Utara Malaysia's Student Body for the 2018/2019 academic year. C-AHP was used to determine the organizer's activitymonth preference values, while transportation models were constructed to schedule a set of student activities that can be executed successfully with high participation rates from the students. Two different transportation models, namely Model A and Model B were constructed. Model A was formulated without the organizer's month preference to conduct the activities, whereas Model B took into consideration the organizer's month preference. For Model A, the optimal result indicated that the activities scheduled were concentrated towards the earlier months of the academic year. On the other hand, the scheduling of activities provided by the output from Model B was better distributed across the months of the academic year. The methods applied in this study will be useful to be implemented by organizations with many subunits in the managing and planning of activities in order to avoid time conflicts among activities, which in turn will minimize the chances of activity failure.
Introduction
Planning and scheduling of student development activities particularly at a university level are not easy due to various reasons. Some of the more obvious reasons among others are:
• Conflict of interest between the planners and the intended participants.
• Budget constraints.
• Clashes of events whereby the events are intended for the same pool of participants.
At the Office of Student Affairs, Universiti Utara Malaysia (UUM), the planning of student development activities for the 2018/2019 academic year had been completed by the newly appointed Student Body before the end of the 2017/2018 academic year. The identification and selection of the activities to be executed along with the budget to be allocated for each selected activity were done via a few stages as reported in Nazri et al.
(2017):
• Stage 1: Group brainstorming session to generate a list of potential activities to be conducted along with the expected budget needed to run each activity. A total of 40 activities was suggested by the members of the Student Body.
• Stage 2: Ranking of activities based on the preference of student community using
Compromised-Analytic Hierarchy Process (C-AHP).
• Stage 3: Selecting the final activities to be executed based on students' preference weight, student development Chickering's Theory, and budget constraint via 0-1 integer programming (0-1 IP) model. A total of 29 activities was finally selected.
The finalized 29 selected activities targeted for students from various academic years and the responsible Student Body working committee to execute the activities are as listed in Table 1 . Having identified the activities, the next issue to be tackled was on the scheduling of the activities to ensure the activities can be executed successfully and the rate of participation for each activity is high.
The objective of this paper therefore is to report on the process followed by the UUM Student Body in scheduling the activities to satisfy two different objectives with respect to several constraints. Two different scheduling models were developed which are, i) to schedule the activities based only on the suitability of the activity-month mapping, and ii) to schedule the activities based on both the suitability of the activity-month mapping and the working committee's activity-month mapping-preference weight. Meanwhile, the constraints and the conditions to be adhered to are, i) certain activities can be run in certain months only, ii) the total activities for each month, except for December 2018 and June 2019, should not exceed four activities, and iii) the total activities for December 2018 and June 2019 should not exceed two activities since the final examination week for the students normally starts in late December and late June.
The Scheduling Approach
The scheduling process involved several stages. The stages involved were as follows: Stage 1: The mapping of activity and month to identify the activity-month suitability. Each working committee which later would be responsible to organize the respected activities was asked to map its activities with the suitable months that those activities can be run. The result is as given in Table 2 . 
The determination of the activity-month preference values
There are many techniques that can be used to determine the preference values or weights for decision-making criteria, ranging from the easier and simpler techniques such as weighted scoring model (Gharaibeh, 2014) and Rank Order Centroid (Ahn, 2011) , to the more complicated and detailed techniques such as TOPSIS (Bulgurcu, 2012) and Analytic Hierarchy Process (AHP) (Vaidya & Kumar, 2006) . Of all these techniques, arguably, the most used technique is AHP as evidenced by its various applications in project management ( Introduced by Thomas L. Saaty (Saaty, 1999) , AHP is especially suitable for complex decisions which involve the comparison of decision elements which are difficult to quantify. It involves building a hierarchy (ranking) of decision elements and then making comparisons between each possible pair in the form of a pairwise comparison matrix. This gives a weighting for each element within a cluster through the calculation of the matrix's eigenvalue and eigenvector.
To make pairwise comparisons between elements i and j, a scale of numbers that indicates how many times more important or dominant one element is over another element with respect to the criterion or property and also with respect to which they are compared will be needed. In this case, the scale is as given in Table 3 (Saaty, 2008). Two elements, i and j contribute equally to achieve the objective or goal 3 i is slightly favored over j 5 i is strongly favored over j 7 i is very strongly favored over j 9 i is extremely favored over j 2, 4, 6, 8 Used to compromise between two adjacent rating above If activity i has one of the above non-zero numbers assigned to it when compared with activity j, then j has the reciprocal value when compared with i.
Associated with the pairwise comparison matrix is an inconsistency measurement. The consistency of pairwise comparison is measured by consistency index (CI) = (λmax -n)/(n-1), where λmax is the largest eigenvalue obtained from the pairwise comparison matrix and n is the total number of elements being compared. Meanwhile, the consistency ratio (CR) is obtained by forming the ratio CI/RI, where RI represents the random consistency index, can be identified through Table 4 . It is recommended that CR should be less than or equal to 0.10 (Saaty, 1987) for the pairwise comparison matrix to be considered as consistent. Despite its many applications as listed earlier, AHP comes with a flaw, which is the difficulty to get respondents to produce a consistent pairwise comparison matrix, especially when the number of criteria is large (Ho, 2008) . To eliminate this consistency issue, Nazri et al (2016) proposed a pre-evaluation of the criteria before the pairwise matrix is constructed which according to them would ensure that the pairwise comparison matrix will always be consistent. Specifically, Nazri et al. (2016)'s approach, referred to as C-AHP is as follows:
Suppose we have N criteria. Each evaluator must then rate the level of importance of each criterion in determining the weight of that criterion towards the final goal using a scale of 1 to represent least important to 9 to represent extremely important. Suppose also that the evaluator rates criterion i as wi and criterion j as wj. Then cij which is the pairwise comparison value between criterion i and criterion j in the Saaty's pairwise comparison matrix C, will be determined as follows:
Let b = wi -wj . Once the pairwise matrix C is obtained, the weight for each criterion will be calculated using the existing Saaty's AHP technique.
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) xj = 0 or 1 for j = 1, 2,…., n As mentioned earlier, two scheduling models were developed. Model A was developed based only on the suitability of the activity-month mapping while Model B was based on both the suitability of the activity-month mapping and the working committee's activitymonth mapping-preference weights. The two models had the same set of constraints. The constraints were:
i. Each activity must be executed only once, in any of the suitable months, as stated in Table 2 . ii. The total activities to be executed in each month, except for December 2018 and June 2019, should not exceed four activities. iii. The total activities to be executed in the months of December 2018 and June 2019
should not exceed two activities since the final examination week normally starts in late December and late June.
Having identified all the constraints, the two 0-1 IP model to schedule the activities were developed and are as follows. Next, the two problems were solved using QM for Windows. The optimal solutions obtained for both model A and Model B are given in Table 9 and Table 10 respectively. 
Discussion and Conclusion
In this paper, we showed how C-AHP and 0-1 IP model via the transportation model were utilized to schedule a set of student activities to be run by the UUM's Student Body for the 2018/2019 academic year. The scheduling results show that without the month preference (Model A), the activities scheduled were concentrated towards the earlier months of the academic year. On the other hand, with the month preference, the scheduling for activities (Model B) was better spread across the months. Furthermore, each of the 29 activities was scheduled to be run on the month that the responsible working committee preferred the most.
To improve on the planning, scheduling, and managing of the activities, we propose that for the next cycle of planning, i.e. 2019/2020 academic year, this Student Body's activity schedule should be completed way before the other student clubs and the academics schools plan and schedule their activities. This will ensure that the activities scheduled by the other student clubs and the academic schools will not compete with the activities that will be offered by the Student Body.
